Alterations of cerebellar mRNA specific for BDNF, p75NTR, and TrkB receptor isoforms occur within hours of ethanol administration to 4-day-old rat pups.
Developing cerebellar Purkinje cells of the rat are extremely sensitive to ethanol during postnatal days (PN) 4-6, but not at later times during development. Ethanol exposure during this vulnerable window induces rapid apoptotic Purkinje cell death that is hypothesized to result from ethanol inhibition in brain-derived nerve growth factor (BDNF)-TrkB neurotrophic signaling that results in loss of apoptotic suppression. In this study, the effect that different concentrations of ethanol (1.5, 3.0, 4.5 and 6.0 g/kg) have on steady-state mRNA expression of BDNF and different TrkB receptor isoforms in the cerebellum on PN4 was determined at 1, 4, 6, and 8 h after treatment. Significant decreases in mRNA specific for BDNF and TrkB isoforms were detected within 1 h after ethanol administration. No significant alterations in expression of mRNA specific to the low affinity p75(NTR) receptor were identified. These alterations are concurrent with the PN4 vulnerable period for Purkinje cells since equivalent treatment of PN9 rat pups does not produce significant alterations in mRNA specific to BDNF or TrkB at 4 h after exposure. These results support the hypothesis that ethanol induces a disruption of BDNF-TrkB signaling that results in loss of apoptotic suppression in vulnerable Purkinje cells by growth factor withdrawal.